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SAME 

(57) Tablets containing a p-lactam antfoiotic which 
can be easily taken as such because they are small and 
which, for administration to a dysphagic person, e.g. 
one of an advanced age, can be taken as a dispersion 
because they readily disintegrate by themselves when 
dropped into water in a glass. Each tablet comprises 60 
to 85 wt% p-tectam antibiotic. 1 to 10 wt% lowly substi- 
tuted hydroxypropylceiluiose and/or crosslinked polyvi- 
nylpyrrolidone as a disintegrator, and 0.5 to 2 wt.% 
binder. For producing the tablets, these ingredients are 
tableted using water or an aqueous solution of ethanol, 
etc. 
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Description 

TECHNICAL FIELD 

This invention relates to p-lactam antibiotic-oontaining tablets and a method of producing the same More particu- 
i^T^T^tatateOl the above variety which can be orally taken either as such or. tor tak>ng by tor example, the 

disintegration, and to a method of producing the same, 
to BACKGROUND TECHNOLOGY 

Particularly in Europe and America, where p-lactam antibiotics such as cef borne and cefdinir are *™n*ered gen- 
erallyS doses cTs great as 200 mg to 400 mg potency, unrt dosage forms, ^^'^f ^ 

^The problems encountered in taking such large dosage forms give an unnecessary rsensatJon of oppression to 
oatiem^ o^e^Son of taking them. Improvements in their admimstrabilrty ^«^^ n j^'^ . . _ 
rSrefoT tS^eant inventor attempted to provide a dosage form with improved admm.strab.lrty by reduangthe 

T^EZSiSS^fZ* in the form of a dispersion resulting from rapid rtdMfMj. Atang 

can be orallv taken in dispersion form without awaiting long before taking. 

tt is Meed easy toproduce tablets capable of serf-disintegrating very rapidly by incorporating an effervescent 
" ^CfngTcc^n^^ium^en carbonate and tartaric acid, tor instance. However^suchtab- 
^X3y X^ey g^e off bubbles i the oral cavity, so that patents feel a discomfort or 

ZV^Zf^^ma a aood sherMHe in a humid environment, tt is necessary to use a moisture-proof packag.ng 
n^^iaTwSch^r^iTe Suction cost. Therefore, in developing the dosage form which the present invent™ is 
ZTt^gTproblem to find out a formUaton enabling very rapid seff^ntegratonwrmout 

in thTtormof a diversion resulting from setl-disintegration thereof, a technology « described^ European Patent EP 
M^Sb IrresSg Japanese patent application: Kokai Tokkyo Koho S63-301820). whs* c^pnses adding 24 
to JSta fSSTSSSXSSl the Hactam antibiotic, of microcrystalline cellulose a m«rof m cellulose as 

8 ^ev^ "sSoS dsintegrator. which is used in a large amount, increases the tablet size. In addrtion the proper- 
ton ^SJ^nMnent ton** granulation is as low as 0 to 0.1% by weight based on the anttnbc hence is s^- 
Tll^^^^^TaZ^er renders tablets extremely poor in sett-disintegrating properties. In *e 
Z£££2Z^^"™ no binder is used, a special method of insuring an irrtegrity of the artefact 
^J^ I^^^ntoa the antibiotic bulk substance with microcrystalline cellulose and kneading the m«- 
ture^t^^ deal of force, without using any alcohol. As a resuK. large lumps 

aTe fc^n^Ta^Ca^ned in the wet state and then dried, tallowed by further milling to provide granules 

1 J!5E£££m JSm Brocades Pharma (Nethertands). the patentee to whom sad Eur^npatert has 
rZf vMMd tablets each contains 500 mg potency (about 570 mg) of amoxicto and we.ghs about 970 mg. 

oralWt^ g^e a SEZZZ. although the tablets when taken as such, taste not so W»J* T*2£ r^er taste, 
ni b^rnW necessary to irKX*p7rate a sweetener, preferably a synthetic sweet nerwhch* effete at lew a*h- 
l^^^Z^^^^riOunzatcn. However, when a commercial synthetic sweetener « incorporated 
a P rS £T^£Z Sllntegratng proper.es of tablets become poor, snce syntheto sweeteners are 
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ubie in water and becom viscous and sticky. 
DISCLOSURE OF THE INVENTION 
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DISCLUSUne mi.""- 

.nanatt^todev^^^ 
aturizing the same, the present inventor ^'^^^'p^e size and the method of incorporating me 
S^on thereof, the binder add-on. ^ 

same, among others and. as a result, the '™^^^L by conventional method. 

Sow good setl-disintegrating propert.es and can be ^ u ^"^™ g ^o,, isopropyl alcohol or an aqueous 

FuTermore. the inventor found tMtvJen^ 
solution of ethand or isopropyl alcohol. tablets ^^^^^ Set. 60 to 85% by weight of an p-tectam 

- trr ^ per 05 to 15% " 

weight of a synthetic sweetener and/or a V^^^^T^ invention is characterized in that the above- 
9 The tSm arrtbiotic^ontaining tablet P*^£*£2 ^ Z binder, optionally together with one or 
speeded respective proportions of a p-lactam antaotoc. Jjjjjj^^ of ethanoi or isopropyl alcohol. 

the granulation product is m ^^^**™*Z^ ^eSves. and the resutting mixture is compressed 
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COOH 

jioCH,COOH H H 

Cefdinir 

CCX)H 

NOH H H 

each tablet contains such |Haclam antbioic in a proportion ol 60 to 85% by weight, preferably 65 to 80% by 

addition We* ^^^^ZS^^SS^StMm sooiom) and P*noi« I ("J* 
t^ethylcellulose cBdum). M-&-S0I """"^"^H^^ hydtc«ypiopyloolUose (L-HPQ 

nT.3.glyoo«c.cld.o^.r»»^^ 
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The tablets of this invention further contain ^J^^^^^SL J^S^SwIiSS^ 
^ei^of^enionr^ 

on thTseSntegrating properties of taWets J weHas '^^^ ^oxypropyiceiiulose. preferably low- 
terred binders, there may no* be mentioned. ^^^^"2^ methylcellulose. starch, presumed 
v*£os*y type (L-type) hydroxypropy.cellu.osj ^^jj^g^ Among these binders, ^.pyrro- 
iSh/parBy pregelatinized starch, gum ^ re pre ferred. and polyvinylpyrrolidone « most 

Sne Sjroxypropy.ceHu.ose and *%*«£Z^^ aper " 
preferred. When these binders are used m anar^umofO^Sto 2%tV 9 ^^onal production method, 
tablet basis, tablets which can seH-diantegrate rapdl car .be J£™ *^ bitter taste, it is necessary to add a 
^ce^ctamar^^^^ 

a ^£°£n» 

» h,, weian t preferably 1 to 10% by weight i « less than 150 um. in mean particle size, with 

^rTccSe^s^ such prooucts^rKedly 

» partide not smaller than 150 pm accounting^ to^^** Jntearation rate, the prior art employs a method wh«h 
Sees the rate of disintegration of tablets. To r^J^2£51£i cellulose. However, incorporate of a 
c^Sestncorporating a targe amount of an teblet size, thereby maWng the ttftt 

Sg^amountof such excipient accord^ tosari [ "^^Z£L size of a synthetic sweetener is .ncreased 
difLn to taKe with ease. The ^T^^^^ anurous silicic acid, hydrated si..con d,ox,de or the 
or when a granulated mixture of a synthetic sweeten f\ B ": " ora/ented from retardation. 
LT^r»e rate oi ^ntegra^on can ^^^S^ ^ easi.y taKen as s^h and. when dropped 

As a result, an invention was made of nraraatunzearaaee dispersion form, 

into wierTa glass, can rap** ^^^f^Z^^^o^. saccharin sodium), cydam-c 
When such a synthetic sweetener ^^ a ^\ a ^^Z^ ^Zu m cyclamate) is used, said sweetener .s 
acidTa salt thereof (e.g. sodium cydamate. ^^^^^ 1 50 um in partide size, tn the case 
Si^ed to be not less than 1 50 pm in ^"^mTr^r^in small amounts, for example ^aspartame, tm 

35 ^syntoe*^^^ 

" not.e^150,morinth^^^^ 

Z££T* .igEt anhydrous silidc add or ^^^S^^Z use. tt was found that in the case of 
Zner. fnecessary usir* a birrfer ar^ ^^^^^^ aC * « ^I^ZT* 
granulation products containing a syrrthetc ^.^^ ^. eMlsjntegrat i n g properties are never adversely ^affected 

?de. the particle size is not ^ £ *"%*X « be in !^ be 

45 even when the mean partide size is below 150 um. * ^ production of solid preparations may be 

SZSon. the same ingredients or ««^J**2^ synthetic sweetener, excipients 

n^S-Thus, inadrj^^ such as light anhydrous stac 

Sasmicroaystalline cellulose, lactose, mannrtol. J^"J nc acid , talc . etc.. flavoring agents and 
aS ^eSon dioxide, etc lubncante ^—0 ^1 ^adversely affected. When the Hactam 
„ may b.i*o^ 

antibiotic has a large partide size, it may De grouna pnw w 

**™tof^*^^^ZZZZ£ present invention, the above-specrfied disimeg^ and 
,n a preferred process tor producmg »e tolete the mixture .s granulated by a 

binder, optionally together with ^SSZS^S^^* granuteted synthetic sweeten^onaHy 
55 S»2S£25SK »enfurtheradded.and»e 
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disintegrating properties are generally obtained. In this connection, the inventor of this invention further found t^ when 
ethanol isopropyl alcohol or a mixture of water and ethanol or isopropyl alcohol is used for granulation, tablets with 
good sett-disintegrating properties and with very good dispersibility upon allowing dispersion in water can be obtained. 
The concentration of the aqueous solution of ethanol or isopropyl alcohol, which is surted for use, is 3 to 99% (vol- 
ume/volume), preferably 10 to 60% (volume/volume). 



INDUSTRIAL APPLICABILITY 

The thus-obtained p-lactam antibiotic-containing tablets of this invention are small in size. For example, a tablet 
containing 400 mg potency (about 449 mg) of cefbrime may weigh not more than 650 mg and a tablet containing 300 
n^potency (aboS 307 mg) of cefdinir not more than 450 mg. They can be orally taken as such with ease. When *ey 
are to be taken by the aged, for instance, complaining of some difficulty in swallowing, in an aqueous dispersion form. 

the tablets can be rapidly disintegrated and dispersed in water. ,„ 

Moreover the use of ethanol. isopropyl alcohol or an aqueous solution of ethanol or isopropyl alcohol for granula- 
tion in the granulation step makes it possible to obtain tablets with still better dispersibility in water. 

Test Example 1 (Disintegrator effect) 

According to the formulation shown below in Table 1 . cef ixime bulk substance, microcrystalline cellulose, one of the 
disintegrators, light anhydrous silicic acid and magnesium stearate. taken in the respective specified protons, were 
mixedllpand the mixture was compressed on a single-punch tablet machine to gwe tablets having a diameter of 1 1 

mm The tablets produced by the above method were evaluated for disintegration time in 1 .000 ml of water (20 ± 1«Q 
using a Japanese Pharmacopeia disintegration tester, but without using any disk, with 30 cycles per minute of basket 
zs ascending and descending. The disintegration time data thus obtained are shown in Table 2. 
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Table 1 





Cef ixime bulk substance 


448.9 (400 mg potency) 


30 


Microcrystalline cellulose 


38.9 




Disintegrator 


38.9 




Light anhydrous silicic acid 


1.2 


35 


Magnesium stearate 


5.9 




Total 


533.8 mg 



40 

Table 2 



Disintegrator 


Disintegration time (min.) 
n = 6 


Carboxymethytcellulose calcium 


1.2-1.3 


Starch glycolic acid sodium 


1.0-1.2 


Crosslinked carboxymetriyicellulose sodium 


0.8-1.1 


Low-substituted hydroxypropylcellulose 


0.3-0.4 


Crosslinked polyvinylpyrrolidone 


0.3-0.4 



As is evident from Table 2. those tablets which contain low-substituted hydroxypropylcellulose or crosslinked poly 
55 vinylpyrrolkloneinaax)rdancewithth present invention disintegrate very rapidly. 
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Test Example 2 (Binder study) 



TO 



According to the formulation shewn below in TaWe3. cefixime bulk substance m.aon a ed by a ^type^^c^ 
crvsSneceUulose and one of the binders, together with 50% (by volume) ethanol. were granulated .n a h.gh speed 
M IS^SZi by drying under flowing^ at 40<"C for 17 hours.and sizing through a SuO-urnaeve. The , granules 
tS^m^ JllL*** hydroxypropylcellulose. light anhydrous <^"^££ 
ate. in the respeebve specified proportions, followed by compression on a smgle-punch tablet machne. to g,ve tablets 
each havina the specified weight and a diameter of 11 mm. ...... „ ._ 

TSrSetepToduced by the above method were evaluated for disintegration time under the same ftndfons as .n 
Test Example 1 . The disintegration time data thus obtained are shown in Table 4. 



Table 3 





Cefixime 


448.9 (400 mg potency) 


15 


Microcrystalline cellulose 


38.9 




Binder 


4.9(14.6) 




Low-substituted hydroxypropylcellulose 


38.9 


20 


Light anhydrous silicic acid 


1.2 




Magnesium stearate 


5.9 




Total 


538.7 mg (548.4 mg) 
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Table 4 
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Binder 


% addition level (weight 


Disintegration time (mm.) 


inmg) 


n = 6 


Polyvinylpyrrolidone 


0.9 (4.9) 


0.6-0.8 


Polyvinylpyrrolidone 


2.7 (14.6) 


2.1-2.1 


Hydroxypropylcellulose (L type) 


0.9 (4.9) 


1.4-2.0 


Hydroxypropylmethytcellulose 


0.9 (4.9) 


1.0-1.5 



As is evident from Table 4. the tablets produced by using polyvinylpyrrolidone, hydroxypropylcellulose (L type) or 
hydroxyrxopytmethylcellulose as the binder disintegrate rapidly. 

Test Example 3 (Synthetic sweetener particle size study) 

According to the formulation shown below in Table 5. cefixime r^ksubstanc»mi™^^ 
crysttSTcetlufose. low-substituted hydroxypropy.ceBu.ose and ^ny^yrroldon^ toge*» w* , S0% fey «lume 
ethanol were granulated in a high speed shear mixer, followed by drying under flowing air at 40-C for 17 ^rsarclaz 
ZSaTsOT urn sieve The granules sieved out were mixed with light anhydrous srt.ee aod. magneaum stearate. 
s^S ^f3 arxTLimer a al saccharin catoium. the targe particle size saccharin caJourn prepared jn 
SmSe^ ranSontd later herein or the granulated mixture of saccharin calcium and light anhydrous srt.ee aod 
rExa^Tbe mentioned tater herein, in the respective specified proportions, followed bj ^mpresang 
^Tsinole*unch tablet machine to give tablets each having the specified weight and a dameter of 1 1 mm 

Te ^CrXedT^e above method were evaluated tor disintegration time under the same condtoons as .n 
Test Example 1. The disintegration time data thus obtained are shown in Table 6. 
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Tables 



Cefixime 


448.9 (400 mg potency) 


Microcrystalline cellulose 


38.9 


Low-substituted 




hydroocypropylcellulose 


38.9 


Polyvinylpyrrolidone 


4.9 


Light anhydrous silicic acid 


1.2 


Magnesium stearate 


5.9 


Strawberry powder flavor 


7.5 


Saccharin calcium or 




granulated saccharin calcium 


20.0 


Total 


566.2 mg 



Table 6 



Synthetic sweetener 


Mean disintegration time 
(min.) ( n = 6 


Saccharin calcium (mean particle size < 150 jim) 


3.0 


Saccharin calcium (partide size 150-840 jim) 


0.6 


Saccharin calcium-light anhydrous silicic acid mixture granulated (particle size 75-500 
jim) 


1.3 



30 



As is evident from Table 6, the tablets produced by using the saccharin calcium not less than 150 pm in particle size 
as or th^^^rTol saccharin calcium and light anhydrous silicic aod are positrvely shorten a^egraton 
Sne than the tablets produced by using the commercial saccharin calcium smaller than 150 urn ,n mean part.de s,ze. 

Test Example 4 (Influence of the composition of the solution tor granulation on the dispersioility of tablets) 

40 A 2 200 ml portion of water or an aqueous solution of ethanol was used to granulate a mixture of 4.566 g i of cefixime 
bulktu^ceSzX a pin-type mill. 405 g of microcrystalline cellulose. 405 g of l^-s^tuted hydroxypro- 
SceSSTa^d^oTg of p^r^lidone in a high speed shear mixer and. after drying under f towing a, at 40-C 
2m7 haSs. the gmnL« pYoduct was sized using a 500-um sieve. The granules sieved out were m*ad wfh 506, 
dligW whydrousdlicic acid. 101 .2 g of magnesium stearate. 75.9 g of strawberry powder ftavor and 202.6 g of sac- 

45 c^ncS^rticlesize: 150*4? urn), followed by compressing on a rotary tablet mach,ne to grve oblong tablets 

as well as for dispersioility for use in dispersion form, 
so Disintegration time 

The disintegration time evaluation was made in 1 .000 ml rf water (20 ± 1'C) using a Japan^ Pha^ccpeia dis- 
integration tester, but without using any disk, with 30 cycles per minute of basket ascending and descending. 

55 Dispersibilrty after standing of dispersions prepared 

One tablet was dropped irto 20 ml of water placed ina50-ml beaker 
utestorseH-disirtegraton. Then, the beaker was stekengerrMy for stirring arximereafter allowed to starxl 
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Table 7 



10 



15 





Disintegration time (sec.) 


Dispersibility after stand- 
ing 


Granulation using 50% ethanol 


39 


a 


Granulation using 10% ethanol 


84 


a 


Granulation using water 


62 


b 


Remoxin Solutab 500 (commercial product) 


46 


b 



conv 



a : Wholly uniform in color, substantially without any precipitate, 
b : A supernatant and a slight amount of a precipitate. 

The tablets derived from the granule prepared using ethanol are still better in dispersibility after standing as 
pared with those derived from the granules prepared using water. 

20 Test Example 5 (Disintegration test) 

Testprepami^A-.T^ 
rrerrtioned later. C: Tablets produced in Example 8 to be mertboned later. 

as Test method 

30 Disintegration Test. 
Test results 
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A: 1.13 minutes 
B: 1.30 minutes 
C: 1.02 minutes 

The disintegration test results 
grabilrty. 

EXAMPLE 



indicate that the test preparations A to C of this invention each shews good disinte- 



45 



SO 



Example 1 

Water was added to sacsharin calcium and the rrixture was granulated by a ^ 
ing.s^s^ 

According to the torrrxitetionsrK^ betow, ^^.^^^^^^^er. water was then 
stJtxted hydroxypropyicellulose (L-HPC) and ^^^^l^^XZa air aMO-C for 17 hours and 

Table 8 
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Micronized cefbrime bulk substanc 

Microcrystalline cellulose (AviceT PHl0l;Asahi Chemical Industry) 



448.9 mg (400 mg potency) 
38.9 mg 
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Table 8 (continued) 

L-HPC (LH-21; Shin-Etsu Chemical) 
Polyvinylpyrrolidone (Kollidon™ 30; BASF) 
Light anhydrous silicic acid (Aerosil™ ; Tomita Seiyaku) 
Magnesium stearate 

Saccharin calcium (not less than 150 nm in particle size) 
Strawberry flavor 
Total 



38.9 mg 
4.9 mg 
1.2 mg 
5.9 mg 
20.0 mg 
7.5 mg 
566.2 mg 



Example 2 

turew^usedinlieuof20mgof saccharin calcium (Example 1 . Table 8). 
Example 3 

ture was used in lieu of 20 mg of saccharin calcium (Example 1 . Table 8). 
30 Example 4 

BASF). 
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Example 5 



40 Nippon Soda). 
Example 6 

(TC-5R™; Shin-Etsu Chemical). 
Example 7 

AccordinQ to the same tan**. 

conposition as that in Example 1 (Table 8). 



so 
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Example 8 

According to the formulation shown below, cefdinir^ntaining tablets were produced in the same manner as in 
s Example 7. 



Table 9 





Micronized cefdinir bulk substance 


306.8 mg (300 mg potency) 


10 


Microcrystalline cellulose (Avicel PH101) 


29.2 mg 




L-HPC (LH-21) 


29.2 mg 




Polyvinylpyrrolidone (Kollidon 30) 


3.7 mg 


15 


Light anhydrous silicic acid (Aerosil) 


0.9 mg 




Magnesium stearate 


4.4 mg 




Saccharin calcium (not less than 150 urn in particle size) 


15.0 mg 




Strawberry flavor 


5.6 mg 


20 


Total 


394.8 mg 



Claims 
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1. A B-lactam antibiotic-containing tablet which comprises 60 to 85% by weight of a p-lactam antibiotic, 1 to 10% by 
weight of low-substituted hydroxypropyteellulose and/or crosslinked polyvinylpyrrolidone as a disintegrator and 0.5 
to 2% by weight of a binder per tablet 

30 2. AtaHetasdaimedinCWml.wh*«nthettn 
methylcellulose. 

3. A tablet as claimed in Claim 1 or 2 which further comprises 0.5 to 15% by weight of a synthetic sweetener and/or 
a granulated synthetic sweetener. 

4. A tablet as claimed in Claim 3. wherein the synthetic sweetener or the granulated synthetic sweetener has an mean 
particle size of not less than 150 |im. 

5. A tablet as claimed in Claim 4. wherein the synthetic sweetener or the granulated synthetic sweetener is not less 
than 150 |im in particle size. 

6. A tablet as claimed in Claim 3. wherein the granulated synthetic sweetener comprises a synthetic sweetener, and 
light anhydrous silicic acid and/or hydrated silicon dioxide. 

4$ 7. AtaHrtasdaimedinaryofClairm1to6.wh^ 

8 . A tablet as claimed in Claim 7 which contains 400 mg potency of cefixime. the tablet weight being not greater than 
650 mg. 

so 9. A tablet as claimed in Claim 7 which contains 300 mg potency of cefdinir, the tablet weight being not greater than 
450 mg. 

10. A method of producing p-lactam antibiofc-coritairang tablets which comprises admixing a synthetic sweetener 
and/or a granulated synthetic sweetener, optionally together with one or more other additives, wrth agramJaton 
55 product prepared from the p-lactam antibiotic, disintegrator and binder specified in Oam 1 . optonally together wrth 
one r rSxTaccipierrts. by using ethan I. isopropyl alcohol or an aqueous solution of ethanol or .sopropyl alcohol, 
and then tableting the resulting mixture. 
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